The number of social media users has increased substantially in the past decade, creating an opportunity for health-care professionals and patients to leverage social media for health communication. This study examines the recent use and predictors of social media for health communication in a nationally representative sample of US adults over time. We used 2013We used , 2014We used , and 2017 National Cancer Institute's Health Information National Trends Survey to identify respondents' use of social media for sharing health information or exchanging medical information with a health-care professional. We conducted bivariate analysis using the Pearson w 2 test to assess the association of respondents' basic demographic characteristics as well as health status and the use of social media for health communication. We performed multivariable logistic regression models to examine factors associated with the use of social media for health communication. , while the use of social media for exchanging medical information with a health-care professional has increased (OR, 1.88; 95% CI, 1.09-3.26, P ¼ .025). The younger population had significantly higher odds of using social media for health communication. The study found no racial/ethnic disparities in the use of social media for health communication. Use of social media for sharing health information has declined, while exchanging medical information with healthcare professionals has increased. Future research is needed to determine how to engage the population in social media-based health interventions, particularly for older adults.
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. 4 With such a high penetration rate, social media offers many opportunities for health care. Studies have reported several uses of social media by health-care providers, such as dissemination of health information, [5] [6] [7] monitoring of disease pandemics, 8, 9 health promotion, 10, 11 recruitment of clinical study participants, [12] [13] [14] and social media-based health interventions. [15] [16] [17] Although there have been a number of studies examining health-care providers' use of social media in health care, less is known about the general population's health-related social media use. A recent study surveying social media users found 4 primary reasons for health-related social media use: (1) to gain knowledge about their diagnosed disease; (2) to obtain advice from other patients with the same disease; (3) to receive social support; and (4) to communicate with a physician. 18 The study also reported many barriers to health-related social media use in the general population, such as privacy concerns, unreliability of information, low perceived need, and inefficiency. 18 It is unknown whether increased needs of social media in health communication have improved the use of social media, or these reported barriers have prevented the more widespread use of social media. To date, many of the studies examining population use of social media have been cross-sectional; therefore, it is unclear how the use of social media for health communication has changed over time. Given that the number of social media users is changing over time, it is important to understand whether the use of social media for health communication is also changing over time.
To address this gap, our study sought to determine the temporal trend and predictors of social media use for health communication, including sharing health information (general public forums) and exchanging medical information with health-care professionals (patient-provider forums) in a nationally representative sample of US adults. We also aimed to examine the association between survey respondent's characteristics and temporal trends in use of social media. We hypothesized that the proportion of respondents who shared health information directly on a social media platform has decreased over time. Further, we hypothesized that the use of social media as a tool to exchange medical information with health-care professionals has not been impacted by privacy concerns because the public perceives health-care professionals as privacy aware. Because of the role of the health-care provider as an expert and trusted entity in providing advice on health-related issues and interpreting health-related information, another goal of our study was to examine the use of social media in health communication between patients and providers by comparison of these 2 types of social media use for health communication in general public forums versus patient-provider forums.
Methods

Data
This study used data from the National Cancer Institute's (NCI's) Health Information National Trends Survey (HINTS) administrated by the NCI's Division of Cancer Control and Population Sciences. The HINTS collects nationally representative data about the changes in the rapidly evolving field of health communication through different communication channels. The HINTS data used a well-constructed sampling frame that collects data from all nonvacant residential addresses in the United States. The sampling frame of addresses was grouped into areas with high concentrations of minority population and areas with low concentrations of minority population, so HINTS can oversample the high-minority stratum to increase the precision of estimates for minority subpopulations. The full-sample weights in the survey can be used to provide valid inferences from the responding sample to the population. In this study, we used 
Study Population
The study includes 2 study samples (Supplemental Table 1 ). The first sample completed the HINTS 4 cycle 3 and cycle 4 surveys to assess the use of social media for sharing health information. A total of 6470 respondents answered these 2 surveys. Respondents were excluded from the study if the question about social media use for sharing health information was not answered (n ¼ 963) or if basic demographic information was missing, including age, sex, race, education, marital status, income, employment, and region (n ¼ 1111). Respondents were also excluded if the health-related information was not reported, including health insurance, health status, smoking status, or cancer history (n ¼ 154). The final first study sample included 4242 respondents (weighted sample: 343 465 241)-which pools 2013 and 2014 data. The second sample completed the HINTS 4 cycle 3 and HINTS 5 cycle 1 surveys to assess use of social media for exchanging medical information with a health-care professional. A total of 6862 respondents answered these 2 surveys. Respondents were excluded from the study if basic demographic information (as described earlier) was missing (n ¼ 1793). Respondents were also excluded if healthrelated information was not reported (n ¼ 235). The final second study sample included 4834 respondents (Weight sample: 354 419 489)-which pools 2013 and 2017 data.
Study Variables
Health communication using social media. The 2 dependent variables measuring social media use for health communication (eg, health information sharing and medical information exchange) were assessed using 2 HINTS survey questions. To assess health information sharing, respondents were asked, "In the last 12 months, have you shared health information on social networking sites, such as Facebook or Twitter"; to assess medical information exchange, respondents were asked, "In the past 12 months, have you used social media (e.g., Facebook, Googleþ, CaringBridge, etc.) to exchange medical information with a health care professional?" Respondents answered either "yes" or "no" to these 2 questions.
Sociodemographic variables. Respondents' social demographics collected from multiple questions in HINTS include age, sex, race/ethnicity, education level, marital status, family income, employment status, and census region. The respondent's age was grouped into 3 categories: young adults, 18 to 49 years; middle-aged adults, 50 to 64 years; and older adults, 65 years or older. Sex and employment status were measured as a binary variable. Although detailed race/ethnicity information was collected in the HINTS, such as Asian Americans, Native Americans, Native Hawaiian, and Pacific Islanders, due to small sample size in some of these subgroups, we classified respondents into four race/ethnicity groups: non-Hispanic white, nonHispanic black, Hispanic, and other. The marital status in the survey includes married, divorced, widowed, separated, never married, or living with a partner. We grouped respondents' marital status into 3 categories: single, married, and divorced/widowed/separated. The education level included less than high school, high school graduate, some college, and college or higher. The income variable has 5 levels: <US$20 000, US$20 000 to <US$35 000, US$35 000 to <US$50 000, US$50 000 to < US$75 000, and US$75 000 or more.
Health-related variables. Respondents' access to health care was assessed by the question asking whether respondents have any health insurance coverage. The respondents' health status was assessed by HINTS using a question with 5-point rating scale that ranged from "poor" to "excellent." Respondent was classified into current, former, and never smokers using 2 smokingrelated questions "Have you smoked at least 100 cigarettes in your entire life?" and "How often do you now smoke cigarettes?" We used 2 cancer-related questions to assess respondent's personal and family history of cancer: "Have you ever been diagnosed as having cancer?" and "Have any of your family members ever had cancer?"
Cancer-related psychological variables. We assessed respondents' knowledge and beliefs about cancer using 5 HINTS questions:
(1) "How likely are you to get cancer in your lifetime?"(5-point rating scale ranged from "very unlikely" to "very likely"); (2) "How worried are you about getting cancer?" (5-point rating scale ranged from "not at all" to "extremely"); (3) "How much do you agree or disagree: It seems like everything causes cancer?"; (4) "How much do you agree or disagree: There's not much you can do to lower your chances of getting cancer?"; and (5) "How much do you agree or disagree: In adults, cancer is more common than heart disease?" (4-point rating scale for all ranged from "strongly agree" to "strongly disagree").
Statistical Analysis
We conducted bivariate analysis using the Pearson w 2 test to assess the association of respondents' basic demographic characteristics as well as health status and social media use for sharing health information and exchanging medical information with a health-care professional. To examine the factors associated with sharing health information and exchanging medical information, we conducted multivariable logistic regression models. The w 2 test was used to test the association between the use of social media and cancer beliefs and knowledge.
All statistical tests were 2-sided, and all analyses were performed using SAS version 9.4 software (SAS Institute, Cary, North Carolina). Sampling weights calculated from the HINTS complex sample design were used in the statistical analysis using SAS. We used the SURVEYMEANS procedure to derive nationally representative estimates on the bivariate analysis and to generate standard errors and SURVEYLOGISTIC procedure for the multivariable logistic model. Statistical significance was defined as P < .05. This study was deemed exempt from review by the Institutional Review Board at the University of Florida. 
Results
Use of Social Media for Sharing the Health Information
Demographics and health characteristics. We compared the use of social media for sharing health information by respondents' demographic and health characteristics (Table 1) . We observed that the use of social media for sharing health information had dropped significantly from the year 2013 (24.7%) to 2017 (15.7%; P < .001). Compared to the population aged 50 to 64 years old (11.6%) and the elderly population aged 65 years or older (5.5%), the younger population aged 49 or less has a significantly higher rate of social media use for sharing health information (26.4%; P < .001). The other factors associated with higher use of social media for sharing health information included female gender, a college education or higher, not being divorced/windowed/separated, being employed, or having a family history of any cancer. Cancer beliefs and knowledge. We observed differences in beliefs and knowledge about cancer between respondents who used social media for sharing health information and those who did not (Table 3) . For instance, respondents who used social media to share health information were more concerned about the chance of getting cancer in their lifetime (P ¼ .029), concerned about everything that causes cancer (P ¼.008), and worried about getting cancer (P ¼ .004). Also, a higher proportion of respondents who used social media to share health information felt that cancer prevention is possible compared to those who did not use social media (P ¼ .001).
Use of Social Media to Exchange the Medical Information
Demographics and health characteristics. We examined the use of social media for exchanging medical information with a healthcare professional by respondents' demographic and health characteristics (Table 1) . We observed the use of social media for exchanging medical information had almost doubled from the year 2013 (2.0%) to 2014 (3.8%; P ¼ .025). Compared to the population aged 50 to 64 years old (2.4%) and 65 years or older (1.5%), the younger population aged 49 or less had a higher rate of social media use for exchanging medical information with a health care professional (3.5%; P ¼ .022).
Logistic regression model. Cancer beliefs and knowledge. Respondents who used social media for exchanging medical information had higher cancer knowledge and more reasonable and optimistic views about cancer compared to respondents who did not use social media for this purpose. For instance, the respondents who used social media to exchange medical information were more likely to believe that cancer is preventable compared to individuals who do not use social media for this purpose (P ¼ .047). These social media users were also more optimistic about the chance of getting cancer in their lifetime, were less worried about getting cancer, and were less likely to strongly agree with the statements that everything causes cancer or cancer is more common than heart disease. However, these 4 comparisons were not statistically significant (Table 3 ).
Discussion
Our findings from the NCI HINTS 2013, 2014, and 2017 data indicate that use of social media to share health information in social media platform has reduced significantly over time, while the use of social media to exchange medical information with a health-care professional has increased. In this study, we examined many factors associated with the use of social media for health communication, and neither disparities in minority nor low-income groups in use of social media in health communication were observed. In fact, we found that year and age are the 2 most significant factors associated with use of social media for health communication. Also, relative to respondents who did not use social media for health communication, the respondents who shared health information on social media platforms had more concerns about cancer. The respondents who used social media to exchange medical information with health-care professionals had more reasonable beliefs about cancer prevention and tended to be more accurate on cancerrelated knowledge. The findings in the opposite direction in temporal trend in the use of social media to share health information and trend to 19 However, this rate was reduced by 36% since the year 2013. A possible explanation for this large drop after 2013 could be the raised public concern about privacy because of a number of highprofile security breaches in a number of social media platforms. Maintaining privacy on social media can be very difficult for social media users who are not familiar with complicated privacy settings from these social media platforms. After more than 3 billion user accounts has been impacted in the 2013 Yahoo data breach, data security and privacy protection have become emerging issues. 20 To avoid oversharing and the risk of privacy breach, social media users may have limited the amount of health information shared on the social media platforms.
Compared to relatively less privacy education on the general social media users, health-care professionals' participation in social media-based communication has been more guided and regulated. 21 This may explain why we observed an upward trend of use of social media in medical information exchange. To date, many health-care professional societies have issued guidelines to protect patient privacy in patient-physician communication through social media platform, [22] [23] [24] [25] and this privacy-aware communication will be critical for the success in the adoption of social media in health care. As we expected, the use of social media in medical information exchange is low. There are several reasons that may explain the current low use. First, health-care professionals may hesitate to use this new media platform to communicate with their patients due to the privacy and legal concerns. Second, insurance payers do not reimburse time devoted by health-care professionals to social media-based health communication with patients. As the number of providers sharing health information and answering health questions outside the patient-physician encounters continue to increase, we will see more issues emerging beyond privacy, such as liability and quality of care. However, with more guidelines available in guiding appropriate physicianpatient communication using social media, health-care professionals will feel comfortable to integrate this new tool into clinical practice.
Although the number of social media users have increased remarkably over the past 10 years, most of this growth was in the younger population. As shown in our study, the younger population still has a much higher percentage of social media use in health communication than the elderly population. As reported in the most recent data, 88% of the population aged 18 to 29 years old are social media users, compared to 78% of those aged 30 to 49 years, 64% of those aged 50 to 64 years, and 37% of those aged 65 years or older. 26 Studies indicate that-other than technology difficulties-extraversion was the major characteristic predicting social media use in the elderly population. 27, 28 Echoed by our study, there was a very low percentage of respondents aged 65 years who used social media to share or exchange health information. Findings from the multivariable logistic regression also suggested that respondent's age is a significant predictor of lower social media use for health communication. In the recent years, the improved access to Internet services and the relatively low cost of developing Internet-based health applications have led to increased interest in implementing social media-based health promotion and intervention programs. However, further research is needed to engage the elderly population in these health programs, especially for projects targeting age-related diseases such as various types of cancers. Although racial and ethnic disparities in health-care access and utilization were well reported in the literature, [29] [30] [31] [32] our study found no disparities in the use of social media for health communication, including sharing health information and exchanging medical information with health-care professionals. Studies published over the past 2 decades reported racial disparities in seeking health information from the Internet among young women aged 16 to 24 years 33 and in the overall population. 34 However, significant efforts have been made in the past 2 decades to reduce disparities in the use of the Internet in the United States. The Federal Communications Commission's (FCC) Universal Service program spend US$1.7 billion to make telecommunication services, including high-speed Internet, accessible to the public at reasonable and affordable costs, especially for the population living in rural and insular areas and low-income population. 35 A number of initiatives from the FCC's low-income support program, the US Agriculture Department's Rural Utilities Service, and the US Commerce Department's National Telecommunications and Information Administration were started in 1999 to reduce the digital divides in the United States. 36 In a previous study using 2007 HINTS data, the absence of inequalities between nonwhite Americans and non-Hispanic white Americans in use of social media has been reported, 37, 38 echoing the significant improvement in reducing the access barriers in use of Internet services. Our study also demonstrated that these initiatives had improved this digital divide in social media use significantly.
More notably, the present study indicates respondents who used social media in health communication for exchanging medical information with a health-care professional may have better knowledge and rational beliefs about cancer prevention than individuals who do not use social media for this purpose. The accuracy of health information from these informal sources are always questionable. However, the newly emerged social media-based health information dissemination offered a valid venue to promote accurate health information and educational resources to the public. The social media's inexpensive and broad reach to the public offered a large potential for the health promotion and behavior change programs. 39 By following the health-care professional's account, major news channels, medial societies' accounts, and other health information disseminators, social media users receive most updated health information automatically. These social media users were also exposed to health information and educational resources through "share" or "retweet" from their social media network. 40 However, it is important to note that being engaged in social media does not mean that social media users always receive high-quality, evidence-based, validated health information. As shown in our study, the individuals who used social media for sharing health information did not have more knowledge or more reasonable beliefs than individuals who did not share health information in social media platforms. It is critical for individuals to become connected with the right health information sources, such as information shared by health-care professionals, to obtain accurate health information that facilitates their health decision-making processes.
Although this study reported the most up-to-date trends in the use of social media for health communication, it has some limitations. First, although respondents reported the use of social media to share health information and to exchange medical information, the purpose and content of the health information communicated were unknown. Second, the survey collected self-reported data. Therefore, the responses on the use of social media depended on respondents' recall in the past 12 months, which is subject to recall bias as well as their willingness to share this information. Third, the questions in the HINTS survey about the use of social media for health communication were not included for every cycle of the survey, so only 2 years of data were available for the analyses. Fourth, the respondents' satisfaction with using social media in health communication was not collected. Future studies should be conducted to assess patient satisfaction with social media for health communication.
In summary, our findings suggest that use of social media for health information sharing has declined in the past few years, while the use of social media for engaging with health care professionals has increased. The fast growth of internet penetration in the United States and national initiatives in closing the digital divide will facilitate access to health information in social media platforms. The rapid expansion of social media use between patients and health-care professionals creates a unique opportunity for researchers to develop social media- based health promotion programs and potentially reduce social inequalities in health. Further research is needed to identify strategies for engaging patients in social media-based health interventions, particularly older adults, and how to promote the dissemination of current, accurate, high-quality, and evidencebased medical knowledge.
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